The mAbs KJ16-133 (1, 2) and F23 .1 (3) are thought to bind a subset of tnurine T cell receptor~chain peptides that express variable region genes from the three-member V,a8 subfamily (4, 5) . These reagents recognize 10-40% of peripheral T cells in most inbred strains of mice (1) (2) (3) , with the exception of the SJL, SWR, C57L, and C57BR mice, which have deleted this subfamily of Va genes (4, 5) . To directly relate V#8 utilization with reactivity to the KJ16-133 and F23 .1 antibodies and to better characterize the fine specificity of these commonly used mAbs, we have examined a series of class I and II MHCrestricted T lymphocyte clones for expression of the KJ16-133 and F23 .1 epitopes and for the V,3 gene usage of the KJ16-133+ and/or F23 .I' clones. We find that both KJ16-133' and KJ16-133 -clones are present among the panel of F23 .1 + clones. Furthermore, we find that F23 .1 + cells can express either the V08.1, V08.2, or Vs8 .3 gene segments, while KJ16-133+ cells were seen to express only the Va8 .1 or Ve8 .2 gene segments.
Materials and Methods
Cloned Cytotoxic T Lymphocytes . CTL clones were generated from splenocytes of CB6F1/J, BALB/c, or C57BL/6J mice immunized with the A/JAP/305/57 strain of influenza virus and were maintained according to methods detailed elsewhere (6) .
Flow Cytometry. CTL clones were prepared for indirect fluorescence and analyzed on a FACS IV (Becton Dickinson & Co., Mountain View, CA) as described in detail elsewhere (7) . The mAbs KJ16-133 and F23.1 were prepared from hybridomas obtained, respectively, from Dr. P. Marrack, National Jewish Hospital, Denver, CO and Dr. M. Bevan, Scripps Clinic and Research Foundation, La Jolla, CA.
Hybridization Probes. T cell receptor ,0 gene probes specific for Cs, Col . 3' untranslated (UT), CR 2 3' UT, and Vd8.2 were subcloned from cDNA clones as described previously (5, 8) . Oligonucleotide probes specific for the individual members of the V,38 subfamily were synthesized (complementary to sequence beginning at nucleotide 322 and ending at nucleotide 361 in clones TB12, TB2, and TB23, reference 9). The sequence of each probe is: V, 38.1 5'-AATATACAGCTGTCTGAGAAA000AAGCCAACTCCAGAAT-3', V,,8.2 5'-AGTACACTGATGTCTGAGAGGGGGTAGCCAACTCCAGAAT-3', and V#8.3 5'-AGTACAAAGATGTCTGAGAGGGAGAAGCCAATTCCAGCAG-3' . Oligonucleotide probe specificity was tested by hybridization to cDNA clones that had previously been shown (Anderson, S. J., personal observation) to contain V08.1, 8 .2, and 8.3 by sequence analysis; each cDNA clone was digested with Eco RI, separated on 1 agarose gels, and transferred to nitrocellulose filters (10) . Oligonucleotide probes were 5' end-labeled with 'y-[12PJATP using polynucleotide kinase (11) and filters were hybridized at 68°C in 0.9 M NaCl, 0.18 M Tris, pH 7.5, 0 .012 M EDTA, 2X Denhardt's solution, and 20 wg/ml salmon sperm DNA. Filters were washed in 0.3 M NaCI, 0.03 M sodium citrate (2X SSC) at 68'C and they were autoradiographed.
Northern Blots. Total cellular RNA was prepared from 1-2 X 10$ T cell clones by the guanidium isothiocyanate method (12) . Total RNA (10-30 ug/lane) was separated on 1% agarose/formaldehyde gels and electroblotted onto Magnagraph nylon membranes (Micron Separations, Inc., Honeoye Falls, NY). Filters were hybridized to nick-translated probes (I-3 X 10' cpm/,ug) in 0.75 M NaCI, 0 .075 M sodium citrate (5X SCC), 5X Denhardt's solution, 50 tug/ml salmon sperm DNA, and 2.5% dextran sulphate at 68°C for >12 h (11). Filters were washed in 0.3 M NaCl, 0.03 M sodium citrate (2X SSC) at 68°C and autoradiographed. Filters were washed in 0.3 M NaCl, 0.03 sodium citrate (2X SSC) at 68°C and autoradiographed. Filters were hybridized to oligonucleotide probes as described above .
Results and Discussion
Characterization of T Cell Clones. 50 independently derived class I or class II MHC-restricted influenza virus-specific T lymphocyte clones were examined for reactivity with the KJ16-133 and F23 .1 antibodies by flow cytometry . 25% of the clones were KJ16-133+ and/or F23 .1 +. Seven clones were chosen for further analysis . Clones 11-1, 14-13, 14-2, U12 and V6 react with both KJ16-133 and F23 .1, while clones 40-3 and B1-11 react only with F23 .1 . Fluorescence profiles for the clone 11-1 and B1-11 are shown in Fig . 1 , and antibody binding data for all the clones are summarized in Table I . Both KJ16-133'',F23 .1 + and KJ16-133-,F23 .1 + clones were found, but no KJ16-133+ clones have yet been identified that are F23 .1 -. Thus, these two anti-receptor antibodies do not define identical T lymphocyte populations, and the K16-133 antibody apears to react with a subset of F23 .1 + clones . V0 Gene Usage. Northern blots of total cellular RNA from the seven T lymphocyte clones, The T cell lymphoma EL-4 (which is both KJ 16-133' and F23 .1 -), and the myeloma CBPC49 (13) were hybrizied against nick-translated probes specific for C#, C, 31, C02, and V08 (data not shown) . None of these T cell specific probes hybridized to the myeloma RNA . RNA from EL-4, which expresses a V, 312-Co2 species (Loh, D. Y., unpublished observation), hybridized to the C02 and Co probes but not to the Col . and V,38 probes . Consistent with the view that KJ16-133 and F23 .1 are V,38 subfamily-specific reagents, RNA from all seven T lymphocyte clones hybridized to the C,e and V, 58 probes . Furthermore, RNA from clones 11-1, 14-2, 40-3, and B1-11 hybridized to a Co l probe, while RNA from clones 14-13, U 12, and V6 hybridized to Cs2 (Table I) . No obvious correlation is evident between JoI/Csl or J#2/CO2 usage and F23 .1 or KJ16-133 reactivity .
T cell clone is clearly specific for only a single member of the V,3 8 subfamily . Northern blots were hybridized with the three oligonucleotide probes (Fig . 3) . RNA from clones 1 1-1 and 14-13 hybridized to the V#8.1 probe, RNA from clones 14-2, U 12, and V6 hybridized to the Va 8.2 probe, and RNA from clones 40-3 and B1-11 hybridized to the V Q 8.3 probe . Thus, we find that the T lymphocyte clones that express Vp8 .1 or Vp8 .2 react with both KJ16-133 and F23 .1, while the clones that express VQ 8.3 react only with F23 .1 . Additional Vs8-expressing T cell clones have been reported . The T,, clone C5 expresses V, 38.1 (14) and the cytotoxic T lymphocyte clone 2C expresses V o 8 .2 (15) ; both clones react with both KJ16-133 and F23 .1 (Freeman, G ., P . Billings, and J . Bluestone, personal communications). To date we have no conclusive evidence that expression of a Vp8 subfamily gene can be dissociated from F23 .1 reactivity . Since the antigenic epitopes detected by these two antibodies are not defined and any contribution of the a chain product to the formation of these epitopes is not understood, exceptions will possibly emerge . Notably, T cell clones may arise that are KJ16-133 -, F23 .1 -and still express a Vp8 subfamily gene product. In addition, it is also possible that certain V08/J,3 or V,38/V, associations could lead to a KJ16-133 +,F23 .1 -phenotype in a V08-expressing cell, or that certain non-V,38/V, combinations might generate an epitope that can crossreact with the KJ16-133 and/or F23 .1 antibodies . These predictions await experimental verification .
The KJ16-133 and F23 .1 antibodies are the only murine nonclonotypic anti-V0 reagents reported . These antibodies were obtained by different immunization strategies in two different species (1, 3) . F23.1 appears to recognize a determinant present on all three members of the Vp8 subfamily, while KJ16-133 appears to recognize a determinant present on only two members of this subfamily. These antibodies, therefore, may recognize two distinct determinants . Since the F23.1 antibody interferes with KJ 16-133 binding to T cell clones in an asymmetric fashion (Henkel, T. J., unpublished observation), these determinants may be sterically close to each other. Alternatively, the antibodies might recognize a single determinant that is polymorphic between members of the Vp8 subfamily, with the observed differential binding patterns resulting from varying degrees of crossreactivity or affinity of each antibody for these polymorphic determinants . While we cannot predict what elements of Vp8 peptides contribute to KJ16-133 and/or F23 .1 reactivity, we do note that the predicted Vp8 .1 and Vp8 .2 amino acid sequences both contain a potential N-linked glycosylation site (residue 75, reference 9) that is not present in Vp8 .3 and that might contribute to KJ16-133 reacting with V,38.1 and V08 .2 but not V,38.3 .
Summary
A series of murine T lymphocyte clones were examined for reactivity with the KJ16-133 and F23 .1 mAbs . Clones that were KJ16-133+,F23 .1+ and KJ16-133 -,F23 .1 + were identified, but no KJ16-133 +,F23 .1 -clones were observed . Within our panel of clones, therefore, the KJ16-133 antibody identifies a subset of F23 . I' cells. All F23 . I' clones examined express members of the Vp8 subfamily of (3 chain variable region genes; clones expressing Vp8.1 or Vp8.2 reacted with both KJ 16-133 and F23.1, while clones expressing Vp8.3 reacted only with F23.1 . Thus, the differential reactivity of the KJ16-133 and F23.1 antibodies with cloned T cells correlates with the Vp gene expression of each clone. Reactivity with these antibodies should therefore be of utility for predicting the Vp gene expression in some T cell clones .
